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£~ Following  is  the  translation  of  an  article  by  1.  F. 
aoyarchuk,  Institute  Tor  Incus trial  hygiene  and  occupa¬ 
tional  diseases,  *w.IN,  JSJR,  published  in  the  Russian- 
language  periodical  Farmakologiya  1  Tokslitologf  ya  ( Phar¬ 
macology  and  Toxic ology]  26(37,  1965,  pages  377-381.  It 
was  submitted  on  26  Feb  1952. _J 
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production  of  complex  fertilizers  consists  of  the 

of  phosphorites  for  the  conversion  ox'  pr.osphrr^s  from  a  bound  3tate 
into  a  form  which  is  assimilable  by  soil.  Tne  resulting  product. 


jus 


s  all  the  other  forms  of  mineral  fertilizers,  is  a  highly  hygro¬ 


scopic  substance  -  a  nitrogen-pnosphorus-potassium  fertilizer  -  and 
when  applied  to  the  soil  is  dissolved  easily. 


During  the  process  of  technological  proauction  of  complex  fert¬ 
ilizers  there  is  considerable  contamination  'of  tne  air  in  tne  industrial 
premises  by  highly  dispersed  aerosols  of  raw  material  and  finished 
product  which  contain  fluorides  and  have  an  unfavorable  influence  on 
tne  health  o^  tne  workers u 


For  a  toxicological  study  of  complex  fertilizers  and  determination 
of  maximum  permis sable  concentrations  of  aerosols  of  nitrophosk  /^l’ert- 
ilizcrs  containing  u,  ?,  h_7  it  was  necessary  to  study  the  chronic 
action  of  tnis  suostance  on  animals  unuer  conditions  of  dynamic  inha¬ 
lation  poisoning. 

no thods  which  were  used  earlier  fox  creation  of  concentrations  of 
solid  aerosols  under  conditions  of  dynamic  poisoning  of  animals  wore 
based  on  tac  use  of  products  with  weak  hygroscopic  properties  ana  which 
dispersed  easily,  attempts  to  uso  available  methods  for  creating  per¬ 
sistent  concentrations  of  aerosols  of  nitrophosk  in  chambers  were 
unsuccessful . 


The  purpose  of  our  investigations  was  the  development  of  a  method 
for  the  creation  of  persistent  levels  of  concentrations  of  aerosols 
in  poison  chambers  for  higniy  hygroscopic  substances,  whicn  is  what 
complex  nitrogen  fertilizers  are. 
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as  the  source  of  supply  of  air  into  the  chamber  we  used  a  centrif¬ 
ugal  high-pressure  ventilator,  which  was  capable  of  the  simultaneous? 
supply  of  5—6  six-hundred  or  20—25  one-hundred  liter  poison  otemb-srs 
and  which  hud  doubtless  advantages  over  the  widely  used  Gubkin  blowers. 
Among  tho  deficiencies  of  the  stated  ventilator  it  is  necessary  to 
includo  the  noise  created  by  it  during  operation,  in  order  to  elimi¬ 
nate  it  it  was  necessary  to  apply  hermetic  sealing  or  to  move  the 
ventilator  into  a  separate  accomodation. 

For  dispersion  of  tho  substance  we  selected  tne  vibration  sprayer 
of  the  Yu.  G.  Shirokov  system  (1960),  which  creates  persistent  concen¬ 
trations  of  aerosols  of  weakly  hygroscopic  substances,  however,  in 
operations  a  number  of  deficiencies  were  noted  which  influenced  its 
work. 


1.  During  operation  of  the  sprayer, 

as  a  result  of  collision  of  tue  support 
plates  of  the  hopper  with  tne  support¬ 
ing  frame  und  of  tne  core  with  tne 
body  of  the  induction  coil  a  noise  is 
created  which  reaches  a  considerable 
magnitude  during  the  simultaneous 
operation  of  several  sprayers. 

2,  The  difficulty  of  constant  mainte¬ 
nance  of  the  same  parameters  of  vibra¬ 
tion  of  the  bunker  of  the  sprayer  as 

a  result  of  amortization  of  the  vibra¬ 
ting  plates  of  the  body  requires  con¬ 
stant  control  of  the  operation  of  the 
device,  since  in  the  opposite  case  a 
considerable  fluctuation  is  noted  in 
the  levels  of  concentrations  in  the 
chambers . 


For  the  purpose  of  eliminating 

Figure  1.  external  view  of  those  dificieneies  the  sprayer  vns 

the  modified  vibration  modified  (Figure  1).  As  a  result  of 

sprayer  of  the  Yu.  G.  Shirok-  replacement  of  the  vibrating  plates 
ov  system.  by  rubber  packing  with  an  increase  of 

mass  of  txie  body  of  tne  induction 

coil  the  sprayer  began  to  operate  completely  free  of  noise  and  with 
constant  higner  parameters  of  vibration  of  tho  body,  which  made  it 
possible  to  create  persistent  levels  of  concentration  of  aerosols, 
besides  this  the  increase  in  the  parameters  of  vibration  of  tho  body 
of  the  sprayer  causes  the  vibration  of  the  rubber  hoses  which  are 
feeding  the  aerosol  into  the  chamber  and  thus  prevents  their  clogging. 
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Figure  2.  Diagram  of  the  dynamic  inhalation  poisoning  of  laboratory 
-nimals  with  hygroscopic  aerosols. 

1.  Centrifugal  high-pressure  ventilator;  2.  Silica  gel;  S.  heating 
element ;  4.  Rheometer;  b.  Sprayer;  6.  Chamber;  7.  Fxhaust  nose. 


For  maintaining  hygroscopic  aerosols  in  a  ary  and  easily  volatile 
state  we  used,  the  following  system  for  drying  the  air  (Figure  2.). 

•air  being  fed  into  the  sprayer  was  preliminarily  dried  in  coarse¬ 
grained  silica  gel  with  little  resistance  and  tner  fed  into  an  electro¬ 
heating  element  wnere  it  was  completely  dried  an-  nested  up  to  a  tem¬ 
perature  of  60”--?0°»  The  dry  and  ..eatee.  air  enters  the  sprayer  (and 
the  nygroscopic  aerosol  Is  constantly  maintained  in  a  dry  and  volatile 
state)  and  from  here  at  a  temperature  of  20 — 25°  is  fed  into  tne  poison 
chamber.  Tne  temperature  of  tne  air  entering  tne  chamber  of  the  sprayer 
can  oe  changed  depending  on  the  hygroscopic  state  of  the  substance, 
temperature  of  the  outside  air,  etc. 


Finally  we  modified  the  fravdin  poison  chamber,  the  design  of 
which  has  significant  deficiencies:  1}  tne  impossibility  of  a  dif¬ 
ferentiated.  study  of  the  inhalation  action  of  aerosols  on  the  organism 
of  animals,  since  tne  latter  are  simultaneously  subjected  to  a 
cutaneous  effect;.  2)  non-uniformity  of  concentrations  of  aerosols 
received  by  the  animals  as  a  result  of  taoir  crowding  together  in 
the  chamber  and  sorption  of  substance  by  tnoir  wool. 

Table  1 


Levels  of  concentrations  of  aerosols  of  nitrophosk  in  the  chamber 
during  dynu-oic  JLnhulatlon  polsonin, ,  (In  ng/:n°) 
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Figure  3.  Chamber*  for  the 
(a)  -  external  view  of  the 
1  -  chamber;  2  -  booth  for 


dynamic  inhalation  poisoning  of  uni^als 
chamber;  (b)  arrangement  of  tne  chamber 
animals ;  3  -  cross  section  of  booth. 
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Results  of  a  do  to  r:;ii  nation  of  concentrations  of  aerosols  in  a  poison 
cnambor  by  various  methods  (in  rn^/rnS ) 


The  types  of  poison  chanbors  with,  separate  booths  which  were 
used  also  have  def iciencios :  a)  the  booths  are  found  on  different 
levels  of  the  poison  chamber,  whero  the  concentrations  of  toxic  sub¬ 
stances  are  diffcront;  b)  as  a  result  of  irrational  construction  of 
booths  the  animals  are  found  in  them  in  a  constrained  position  and 
it  is  impossible  to  control  their  behavior  during  the  process  of 
poisoning,  all  the  known  types  of  poison  chambers  have  a  hexahedrul 
form,  which  also  hinders  the  creation  of  persistent  levels  of  con¬ 
centrations  of  aerosols  in  them  as  a  result  of  the  formation  of 
eddies  of  air  currents. 

Our  proposed  construction  (I.  F.  Boyarchuk  and  V.  a.  Butov,  1961} 
of  a  100-litor  poison  chamber  for  tne  dynamic  inhalation  poisoning 
of  animals  with  toxic  substances  (Fig.  3)  is  a  hollow  cylinder  of 
a  conical  form  with  a  bottom  and  hooa.  Height  of  the  cylinder  is 
500  mm  and  the  diameter  is  500  mm.  On  the  outside  along  the  middle 
line  of  the  chamber  there  are  15  booths  for  the  individual  housing 
of  animals.  The  booths  have  the  form  of  a  pencil  box  with  top  and 
bottom  sliding  covers  made  from  organic  glass  for  the  nousing  of 
animals  ,  control  of  their  behavior,  and  convenience  of  removal. 

On  the  inside  of  the  chamber  the  booth  ends  in  a  removable  funnel 
made  from  metallic  grating  for  the  snout  of  the  animal.  In  the 
booth  a  rod  with  a  plate  ensures  that  tne  snout  of  the  animal  is 
found  in  the  grating,  i.e.,  inside  the  chamber.  The  dimensions  of 
the  booths  depend  on  the  type  of  animal  being  poisoned.  In  the 
case  of  inoculating  white  mice  the  dimensions  of  the  booth  should 
be;  length  150  mm,  width  60  mm,  and  height  60  mm.  For  convenienco 
of  work  the  chamber  is  mounted  so  it  rotates  on  its  axis. 

The  method  developed  by  us  for  tne  dynamic  inhalation  poisoning 
of  animals  with  nygroscopic  dusts  made  it  possible  in  poison  chambers 
of  the  new  construction  to  create  persistent  levels  of  concentrations 
of  aerosols  of  nitrophosk  for  the  dynamic  poisoning  of  animals.  The 
results  of  the  tests  are  given  in  Table  1. 

Resulting  data  snow  tnat  with  tne  nelp  of  the  proposed  method 
of  dynamic  innaiation  poisoning  it  is  posside  to  croute  persistent 
levels  of  concentrations  of  aerosols  of  highly  nygroscopic  suostances 
in  the  poison  chambers .  The  proposed  uesign  of  a  chamber  promotes 
the  maintenance  of  concentrations  of  substances  during  tne  process 
of  poisoning. 

Control  of  the  levels  of  concentrations  of  aerosols  was  done  cy 
means  of  FPP-15  filters  according  to  tne  method  advanced  by  the  insti¬ 
tute  of  Work  Hygiene  and  Occupational  Bisoasos,  ad  ^boR.  However, 
a  chock  showed  tnat  the  concentrations  of  aorosols,  obtained  by  means 
of  taking  of  sumplos  through  glass  Intake  tubes,  differed  considerably 
from  the  concentrations  which  wore  obtained  by  the  direct  taking  of 
samples  in  the  chamber  as  a  result  of  settling  of  aerosols  on  tne 
glass  tube,  rubber  hose,  oust  holder,  etc.  (Table  2). 
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as  can  be  seen  from  Table  2,  26 — oO)j  of  the  aerosols  settles  in 
the  intake  tubes  and.  nosos.  in  connection  with,  tnis  we  proposed  the 
intake  of  samples  directly  from  the  zone  in  t*n  chamber  where  the 
animal  is  ore* thine;  v/itn  the  help  of  a  duct  holder  mounted  in  the 
wall  A'  tne  cnamber.  as  investigations  snowed,  under  these  conditions 
of  taking  samples  of  air  tne  concentrations  corresponded  to  tnoso 
inside  tne  c number . 

Conclusions 

1.  existing  methods  of  inhalation  poisoning  of  animals  do  not 
pormit  the  creation  of  uniform  concentrations  of  aerosols  of  highly 
hygroscopic  substances. 

2.  For  the  creation  of  tne  required  levels  of  concentrations 
of  hygroscopic  aerosols  in  poison  c numbers  a  method,  of  inoculation 
is  proposed  v/nich  includes  a  system  for  the  drying  and  heating  of 
air  being  fed  into  the  cn&mber. 

3.  The  modified  sprayer  of  the  Yu.  C-.  Shirokov  system  improves 
the  spraying  of  hygroscopic  aerosols  ana  makes  it  possible  to  create 
uniform  concentrations  of  aerosols  in  the  chamber. 

4.  For  the  inhalation  poisoning  of  animals  a  chamber  with  in¬ 
dividual  booths  is  proposed.  This  excludes  the  cutaneous  action  cf 
tne  aerosols  ana  ensures  uniform  levels  of  concentrations  cf  aerosols. 


